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CLAIMS 



What is claimed is: 



1. A~co? 

a bit body having a face surface with a throat opening thereintoTSa^d throat extending to a 

longitudinal cavity; 
at least one cutter disposed on said face surface; 
at least one port outlet disposed on said face surface; 

at least one bore extending through said bit body having one eiyl thereof in fluid communication 

with said at least one port outlet; and 
at least one conically shaped port inlet opening into said longitudinal cavity and in fluid 

communication with another end of said at least pne bore. 

2. A core bit, comprising: 
a bit body having a face surface with a throat opting thereinto, said throat extending to a 

longitudinal cavity; 
at least one cutter disposed on said face surface; 
at least one port outlet disposed on said face surface; 

at least one bore extending through said bit body having one end thereof in fluid communication 
with said at least one port oudet; and 

at least one port inlet including a first end having a first cross-sectional area joined to another 
end of said at least oneiWe and extending to a second end having a second cross- 
sectional area larger^nan said first cross-sectional area and opening into said longitudinal 
cavity. 

3. The ccfre bit of claim 2, wherein said at least one port inlet comprises a generally 
conical shape. 



4. The core bit of claim 2, whereTT 
pyramidal shape. 



ieastone port inlet comprises a generally 
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5. -ft- corc barrel assembly f u i culling cuie -s&qiples in subterranean formations, 
comprising: 

an outer barrel having one end attached to a drill string; 

an inner barrel assembly rotatably disposed inside saidyouter barrel, said inner barrel assembly 
including an inner tube and a core shoe attached to one end of said inner tube; 

a core bit attached to an opposing end of said outeyr>arrel proximate said core shoe, said core bit 
including: 

a bit body having a face surface with a^hroat opening thereinto, said throat extending to a 

longitudinal cavity; 
at least one cutter disposed on said face surface; 
at least one port outlet disposed ori said face surface; 

at least one bore extending through said bit body having one end thereof in fluid 

communication with said at least one port outlet; and 
at least one port inlet including a first end having a first cross-sectional area joined to 
another end of said at least one bore and extending to a second end having a 
second cross-sectional area larger than said first cross-sectional area and opening 
into said longitudinal cavity. 



6. The core bairel assembly of claim 5, wherein said at least one port inlet comprises 
a generally conical shap 

7. The (/ore barrel assembly of claim 5, wherein said at least one port inlet comprises 
a generally pyramidal shape. 



8. /A core bit for attachment to a core barrel assembly, said core barrel assembly 
including arf outer barrel, an inner tube disposed within said outer barrel, and a core shoe 
disposed /t one end of sajdjoner tobe, comprising: 
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a bit body including a facesuFfare-eiuLf^^ an inner, substantially cylindrical, 

longitudinally extending cavity bounded fry an inside diameter of said bit body, and 
configured to receive at least said core^shoe therein; 

wherein a flow path is defined by an annular region bounded by said inside diameter of said bit 
body and an outside diameter of at least said core shoe; 

at least one cutter disposed on said face4urface; 

at least one port outlet disposed on said face surface; 

at least one bore extending through/said bit body having one end thereof in fluid communication 

with said at least one port mitlet; and 
at least one port inlet in fluid communication with another end of said at least one bore, said at 

least one port inlet fanning an angle of approach relative to said flow path defined by 

said annular region of between about zero and 44 degrees. 

9. The core hit of claim 8, wherein said angle of approach is about 30 degrees. 

10. A core barrel assembly for cutting core samples in subterranean formations, 
comprising: / 

an outer barrel haying one end attached to a drill string; 

an inner barrel assembly disposed inside said outer barrel, said inner barrel assembly including 
an inner tube and a core shoe attached to one end of said inner tube; 

a core bit attacned to an opposing end of said outer barrel proximate said core shoe, said core bit 
including: 

a bit body including a face surface and further including an inner, substantially 

/ cylindrical, longitudinally extending cavity bounded by an inside diameter of said 
/ bit body, at least said core shoe extending into said cavity; 
whefrein a flow path is defined by an annular region bounded by said inside diameter of 
/ said bit body and an outside diameter of at least said core shoe; 

at feast one cutter disposed on said face surface; 

I ) 

at/leasp»e-pui I outlet disposed ohsaid face surface; 
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ap eftsfr n no4mrp.-PYtpnHing rhmim h said bit body having one end thereof in fluid 

communication with saiid at least one port outlet; and 
at least one port inlet in fluid^ommunication with another end of said at least one bore, 
said at least one pomnlet forming an angle of approach relative to said flow path 
defined by said annular region of between about zero and 44 degrees. 

11. The core barrel assembly of claim 10, wherein said angle of approach is about 30 
degrees. / 

12. A core biyfor attachment to a core barrel assembly including a core shoe of a 
predetermined exterior configuration, said core bit comprising: 

a bit body including a face surface and further including an inner, substantially 

cylindrical cavity longitudinally extending therethrough; 
at least one gutter disposed on said face surface; 
at least one port outlet disposed on said face surface; 

at least one bore extending through said bit body having one end thereof in fluid 

communication with said at least one port outlet; and 
at leastr one port inlet in fluid communication with another end of said at least one bore; 
said at least one port inlet opening into said cavity at a region thereof defining an annular 
/ reservoir of a first volume between an inside wall portion of said cavity and an 
/ outside wall portion of said core shoe when disposed in said cavity; and 
an inside wall portion of enl arged diameter providing, wi th said core shoe, an annular 
/^^^€servoir having a second volume up to 70 percent larger than said first volume. 
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H? TrCGr c bit f oi attachment to a core -hgrrel assembly, said core barrel assembly 
including an outer barrel, an inner tube disposed withm said outer barrel, and a core shoe of a 
predetermined exterior configuration disposed at on^end of said inner tube, comprising: 
a bit body including a face surface and further including an inner, substantially cylindrical cavity 

longitudinally extending therethrough, at least said core shoe extending into said cavity; 
at least one cutter disposed on said face surface; /and 

at least one surface feature disposed on a wall of said cavity configured to individually impart 
resistance to fluid flow in a narrow aijnulus defined by said wall of said cavity and an 
outside surface of said core shoe. 



14. The core bit of claim 13, wherein said at least one surface feature is selected from 
the group consisting of: at least one annularly extending squared edge; at least one annular, 
rectangular cross-sectional relief; at least one annular, triangular cross-sectional relief; and at 
least one annular, circular cross-sec/ional relief. 



15. A core barrel ass^hibly for cutting core samples in subterranean formations, 
comprising: 

an outer barrel having one end attached to a drill string; 
an inner barrel assembly disposed inside said outer barrel, said inner barrel assembly including 

an inner tube and a core shoe of a predetermined exterior configuration attached to one 

end of said inner tube; 

a core bit attached to an opposing end of said outer barrel proximate said core shoe, said core bit 
including: 

a bit body including a face surface and further including an inner, substantially 

cylindrical cavity longitudinally extending therethrough, at least said core shoe 
extending into said cavity; 

at least one cutter disposed on said face surface; and 

at least one surface feature disposed on a wall of said cavity configured to individually 
impart resistance to fluid flow in a narrow annulus defin ed by said wall of said 
/cavityjtftti"anoutside surface of said core shoe. 
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16. The core barrel assembly ot claim n, wfreran said at least one surface feature is 
selected from the group consisting of: at least one annularly extending squared edge; at least one 
annular, rectangular cross-sectional relief; at least one annular, triangular cross-sectional relief; 
and at least one annular, circular cross-sectional relief. / 

17. A core bit for attachment to a core banel assembly, said core barrel assembly 
including an outer barrel, an inner tube disposed wimin said outer barrel, and a core shoe of a 
predetermined exterior configuration disposed at c/ne end of said inner tube, comprising: 
a bit body including a face surface and further including an inner, substantially cylindrical, 

longitudinally extending cavity bounded by a wall of said cavity, at least said core shoe 

extending into said cavity; / 
wherein a flow path is defined by an annulafr region bounded by said wall of said cavity and an 

outside surface of at least said core shoe; 
at least one cutter disposed on said face/surface; 
at least one port outlet disposed on said face surface; 

at least one bore extending through skid bit body having one end thereof in fluid communication 
with said at least one port odtlet; and 

at least one port inlet opening into said annular region and including a first end having a first 
cross-sectional area joii/ed to another end of said at least one bore and extending to a 
second end having a second cross-sectional area larger than said first cross-sectional area, 
said at least one portr inlet forming an angle of approach relative to said flow path defined 
by said annular region of between about zero and 44 degrees. 

18. The core bit of claim 17, further comprising at least one topographical feature 
disposed on said wal/of said cavity configured to individually impart resistance to fluid flow in a 
narrow annulus defined by a portion of said wall of said cavity below said annular region and an 
outside surface ofysaid core shoe. 
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19. A port structure for delivering drilling fluid tb^a face surface of a core bit, 
comprising: 

a port outlet disposed on said face surface; 

a bore extending through said core bit having one end thereof in fluid communication with said 
port outlet; and 

a port inlet including a first end having a first cross-sectional area joined to another end of said 
bore and extending to a second end having a second cross-sectional area larger than said 
first cross-sectional area. 

20. The port structure of claim 19, wjierein said port inlet comprises a generally 
conical shape. 

21. The port structure of claim yl9, wherein said port inlet comprises a generally 
pyramidal shape. 

22. A port structure for delivering drilling fluid to a face surface of a core bit attached 
to a core barrel assembly, said core/barrel assembly including an outer barrel, an inner tube 
disposed within said outer barrelVand a core shoe disposed at one end of said inner tube adjacent 
said core bit, at least said core shoe extending into an inner, substantially cylindrical cavity 
longitudinally extending into pid core bit, wherein a flow path is defined by an annular region 
bounded by a wall of said cavity and an outside surface of said core shoe, said port structure 
comprising: 

a port outlet disposed on iaid face surface; 

a bore extending through said core bit having one end thereof in fluid communication with said 
port outlet; anc 

a port inlet in fluid communication with another end of said bore, said port inlet forming an angle 
of approach relative to said flow path defined by said annular region of between about 
zero and 44 degrees. 
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r 2X -The^orTstructure of claim 227 

degrees. 



igle of approach is about 30 



24. A method of reducing a quantity of fluid flowing from an annular region bounded 
by a wall of a cavity through a core bit and an outside surface of a core shoe disposed therein, 
and into a narrow annulus therebelow defined by said>wall of said cavity and said outside surface 
of said core shoe, said narrow annulus in fluid communication with said annular region, the 
method comprising: 

enlarging a cross-sectional area of a port inlet of e(ach port of a plurality of ports relative to a 

cross-sectional area of a bore of each pon of said plurality of ports, each port inlet of said 
each port in fluid communication withiaid annular region; and 

receiving fluid from said annular region intoysaid enlarged cross-sectional area of said each port 
inlet. 

25. A method of reducing a quantity of fluid flowing from an annular region bounded 
by a wall of a cavity through a core bit/and an outside surface of a core shoe disposed therein, 
and into a narrow annulus therebelow defined by said wall of said cavity and said outside surface 
of said core shoe, said narrow annuls in fluid communication with said annular region, the 
method comprising: 

imparting an angle of between abbut zero and 44 degrees between said flow path and a port inlet 

of each port of a plurality of ports in fluid communication with said annular region; and 
receiving fluid from said anniflar region into each port inlet. 



26. A method c(f reducing fluid flow into a narrow annulus defined by an inside 
surface of a core bit ancj/an outside surface of a core shoe extending into said core bit, 
comprising: 

imparting circumferential flow to fluid collecting in an annular reservoir in fluid communication 

with said narrow annulus; and 
receiving said cincumferentially flowing fluid in a plurality of ports in fluid communication with 

said ani/ularresecvoir. 
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27. A method of reducing fluid flow in a narrow annulus defined by an inside surface 
of a core bit and outside surface of a core shoe extending into said core bit, comprising 
creating fluid recirculation zones along said inside surface of said core bit to impart resistance to 
fluid flow in/said narrow annulus. 
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